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HI1E= §S.^£! C1IS21 ?ls§^E. 

X1I2ES; XIIIE21 DJ0IEI- gje?B)ffl5J SQnisW [&g ^iflflSSE. 

XII2E21 OIOIEI^ ej§?fcHiB2| *0CH5^ tl±m I^5f= £|£E. 

XIUEJr X1I2E2J ITEhaiXI^EI OlOIEhSJ 35E. 
*H5E= AI2E2J itl-THOIDds:! ^5fe il£E. 

M&Zzi £ WSW IHE OlOIEh Sje?bHffl# ^BISIS S§51 PS32J q?£E. 
MIS.*: £ ©SOfl 010IEF gjqHifflSJ ?s|li|£E. 
X118E= KI7E2J OI0IEJ g^fc«IH2j S?*9 SI0l5f= i!4§ USE. 
*I19E£ 17E2J g^d^iJS ITiSIISE. 

S VSS P S3 (dual port 0RAW)0fl 5f*t 2°S- it SI ^£101 XI ^ El Oil 79 SS MOIPt MS El 

1 CHSfl012f geitflfflM SlgSIHS a^Sf^ 71^1 UOIEt S^hHai ^dlSfe Siil CIS 

(HI 201 CK 

S&Sjoi c«5E p B g VSQOIEHi 33S«te ITElSilXI^Ell 2JQ. fe^l fTERIIXI^E^ § 

*EK)IE ES BEHA|EfOIM7l^ ^tSAIOfl SSSKH AfgSP. £91 SaaiXJ^E1°J 21- UIMS QB 81/ 

Mm°i ziLM [neap. iraaxiiEisi ami eh s^ai^is se^ es uEraxi^Ei «tai 

Kload color register cycle)0IH 291 iraaiXI^EIOfl HSS DI0IEH §<CHLH^ SE?f EIE ITEfai 
XliEl JJf0|g( read color register cycle) 0IP-. 

XHIE£ Siig PIS 21 7lsMSE0IP. &7\ HI1E2J IS (RAM) Q/§e*B(102)§ £10 1 

M 0^3MX1±E1 & UEKHXI:£Ei(101)2f IS ej/ge?bHiH(102)£ OI^CHSP. 

H2££ 4^1 H1£2| B ej/sqmffl(102)2J gqUjfflg fl|2|^ PfOIEt- gJ^HIHl LfEfU) = E 

#EH?l#0il CD># ^SOIEK. #71 CflOIP 2je?fcfliH= EIEI1(TTL)MS2J 21^ g^MOIEF IliOW 

°i?\>m\ AHS2^(CM0S)aiis sss^ ej^&oo)2f. 21^ eje?aioip wnon ie i-ewai^ei m 

CHi!S 0LCR Ofl [0a_&EfcllAI^E1 SS^AI eH*IAI?l^ ^EmiAI^EI §B W% 95(20)^, 2I¥ 
DIOIEh WIIOiM w»/wid /jsoil 2l5|| •g&SiZ 2J»OI0IE^ EHxIl^ dilp'oh [|>E1 31X|AI?I= ej^Dfl 
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01 El- 2Hxl£!:s:(30)Eh, 491 UEhfllAI^EI §M EHx|5|^(20)CHI fflSS BEtHX! ±E\ EUOIEhSf- 491 EJ^ 
HIOlEh 2HXia£(30)0|| EHflS a^HOIEHB E ^ 0 5 ^£g «eiEK50)0i 2S*h= 

§kai eh 4e(40)ih 491 »<si-b(50)2| §sm mmt= s'^Bioi^e(60)ss ow-ora so. 
491 a25°i »aaxi±H wji*sj s*r a eie irEhaiAi^Ei jwib2i tfaea. 

S-ERIfXIAEI AjS: sLCR 01 ^hOrS °4E|MEI3 0SE|CH SiS W 1-3 ST >IIO|M(201) a 
a4a-.Sr«G|M(204)"£ @£*E|H, a2217il0|m(202)£h a3Sll9flOIM(203)£ @"SE|0I ^EraiXi^EIDil 

ssi a*a^aoi& wjioi^ a'^so. ^s^J aizj- mm 49?i ^lcroi ga 491 ais-BTii 

O|E(201) a fll42 1^101^(204)= S^EIH, a2a&-7IIO|M(202)2h X«3S-B«orM(203)S §j2*E|Dl 
21* B*l til 01 El- Wl iOi^ XI1 1 EH Oil »§&0. 491 a 131 0(1 MSS! UEhBilAI^EI QIOIEh CR I (Color 
Register Inform)^ ai3Se mt[0\ QIOIEh a^bl^Oil SSEIOI, 5*!" 491 S^#^EK40)2| XHI 01 
&!£ sNMGOil aQIEIOI a23S (SI 531^1 01 M (205) a S^(50))g Sfll QISEI*] OiaiO|2J a^JIOI 
M(HI SSS£ DIN i/D IN i M WSAiaCh #71 « NMG k»2E Til 0 1 H (Normal Mode totlng)£!SSAL 
kWSE a ^15E(M^EhO|J=S5 5= ISHAIEhOI^ SE)§ B|BB|23 aottJO-. 

H3££ #71 a2E2| fflfflflSS! •CRT, 0LCR, CROM Wt&H9l£ tSOIQ. 491 335011 e!7 r EI 

£ 0DSF^ SI^OilAi °J7hE| = 3 at)i£!-3: DSFOil 2|SH S^EIH, 0^ il^OilAi 2J7rE|£ WB/WE 

Oil 2J*H a h aE|H, 0C[& 2l^0flAl 2!7hEIS CASCHI 2]*H »«9£ Dh^Ei (master clock)0| J2, 0 WR 
~ #7| WB/WEEJ AOS dSSAI, EhOiJ= o|* h m±Ei s^oiCh. 

a4Efe 491 3252] UErEilXI^Ei §S EH xl £13(20)011 EH*IS * g^EI^ VEKIXI^EI QIOIEh CRI7h 
*.ei.B|IHS QIOIEh SqB)AI(BUS) DO i ^ «eiHfe MCHHlr. #71 OOi-S 33521 SISOIIAI 

■rtKIS ^EFEflAI^Ei DilOiEr HiTflS: ^ CRTOil 2]*H aS7K3| : M(401)7|- SSHOII [[hEh QIOIEh flWH:*: 

fl|55= 291 M252J AiE_H^ e(40) oj fliojiisa k^ H SE 711 01 Hi! 2 0NM6M S h SA|?| = tl^f 
LhEhLH^ 53 01 Eh 491 0NM6 1EHAI EWIMtfs: 0FLW2I- EraiMiJS: teEIMKS 

Ml ir«BD. 491 *I|2501IA{ g^AI ErOIMds 0 FLW 5^ EhOIM^2 0BW^h M oK3r£ 2!0il 
□WEI a 0 NMG^ "Sl-OI-g EIHS, ^EFEilAI^Ei QIOIEh CRfe "«^S(50)» QIOIEh B^bH 

^ DINi/DINiOil SEIXI SCh 

SHS 7;il252i qi^e ^HfiS, ^EH^I^CHI CO-E QIOIEh S^tHIti^ EIE l-EhEilAI^Ei EE(^O|#)A|0il 

^Ei-aiAi^Ei §a crim m^m~ mi^^i, m^m^Ei^ qioiei-s mbilhch Ahsuh^ m^efoi^ 

5~ MEHAIEHDIM SEA|2J DINIM S^ofe Xif2g^(a^e(50) )1 7hA|H SiQ. ZIE1E^ 49 1 
M\^^. a SI2g^B] ^7hA|BJ lE^i X-ilOie^°" ^EhSIAI^EI QIOIEh ^1^2 

0CRUh Ifi^hEh. OIS °j^hOj SlOids: ^tl^^h ^^HAIH, gJ2| g|0| OhS( I ay-out )0| 9iA|^ B 
SOI SiEh. 

[ChEhAi £ ^S^j ^EhEilAI^EiQil Aig-^l QIOIEhe BH EOOIEhSSS S^hOI OilSEI^ Oi&ilOI2h 

a^wincHi E ^^^i^^ qioief s^^ae =wm=- mss astMHi 

2iCh. 

49! iTSoh9l 2\t! B ^IS^Bl WKH ffl^EOOIEhS ^OUCM HS^hCM M^^E^ M 

^hQI AiS-^l QIOIEhs i^fr OilEEl^ OiEilOIEK 49 1 7|^4B a ^^EKHI ^MS^EIQi QIOIEh^ 
OlsEI^ QIOIEh bfi^2K Sj^&OI 2|^^'^ QIOIEhM ^OhMOj ^SEim^ ^t[U\ a^BOl 49 1 
QIOIEhbH^Oil a^Bliiiah, 49 1 EHOIEhbH^M mtO\ QIOIEhM ^OhMOl M^oh^ ^^bH 

ItiM ^dlohffl, M^EhO|E7|^ a MEHAI EhOIM^I^# ^hAI^ ^EE LIS Oil SICHAI, 491 QIOIEh S 
^Hiffl^, 2I^Ej^ QIOIEH ^OhMOl S^QIOIEh^ S^^h^ EJ^EHL 491 S^QIOIEhM QIOIEhdi^ 
Oil SSiEKHI SSBh^ aiSSEK ^§°J d^Oil a 01 El Oi 491 a ^ QIOIEH ^OhfiOUi Xh^ilLH 

Oil AiS^hDI MZ^m mmO\ 491 ^B-Oil S^EI^ ^"EhSil AI^EIEh, a^^^d^CHI £J\5\0\ 491 
31S^2h M2^^m 4 h e5j^^ 491 S^Oil S^AI?I~ ^^AiiH^eiK 491 #qE^ §q§^f 

aoish^ #q acn^E^s oi^oiSM mg^s ^ch. 

Dm E3 a6E LHAI a 95 M S^ShOI £ 4^1 <5[ ^S*Ch. 

365^ £ ^"SOfl [Lh^ QIOIEh S^bHItiM ^hAI^ ^S5M E|^2J LhEhLH^ 5S0IQ. 491 S 

P 2 J^ 7IS^EK52)M e^hOI £1^ EilOIEhl iTOhMOl AiSthDI ^^^EK54)M mo[0\ 
QIOIEhM g^^h^ OilSEIl OiEilOI(50)Eh, 491 ^IS^(52) a ^^EK54)0il SMS^EIOi QIOIEhS 
^ OlgEI^ Q|0|Ehtfl^(56)ah, 6jqa-(60)0| 21^ S^QIOIEh WMOiM iTOhMOl USEIIiiS S^ShCfl 
S^EK65)0| 491 Q| 01 EhbH^ (56)0)1 SJ^fcHIH (51 )£h, 491 Q|0|EhbH^(56)M M^hOt HI 01 Eh s BT 

0HO1 M^oh^ ^^bHi±i(55)M ^Ul^Ch. 

491 Eh S-OI ^SE|~ Qias M^EhO|E7|^ a MEHA|EhOIM7|^e ^oh^ ^531 Oil 5 El S" 

SOILh 3EIH 491 QIOIEh BB|bHiH.(51)£ 21V S^QIOIEh VI IOi> gTOhSOl ^5S^E||H|2| S^EilOl 
Eh^ SS^h^ B6!e(60)jU, 4^1 aeWHIOIEFB S^QIOIEh EHx|t|^(62)M 71ft QIOIEhtH^(56)0il 
^ «e?EK65)0ll 2^h^ aiSSSK ^§^J A|20il a 01 El 01 491 a^QIOIEhB ^OhMOlAi Ahx-llLHOil 
flS^hffl 12S^M m^hOI 491 #qEK65)0il S^EI^ ^"EhBllAI^Ei (61 )Sh, ^^aiehaj^ eMM 

491 aiS'SEh a2SSM 4 h S^^^ 491 *^ET(65)0U g^A|?|^ a^a^EK63)2h, 4^l * 
^EK65)2J a^g^M ^ilOi^h^ ^^aCHiJs: 0OPEM ^Al^l^ ^^XilOi^B(64)^^ OI^OiAt ^Eh. 
491 ?I3^EK52)2^ m^£.£. EhOlM EEK)|bH(write drlver^h 0|§E|D1, ^g^EK54)£S^ S 
A1 a 5 a blMEh°! ?il0|M7h Olg^jEh. 

a?5^ 49I a 65 Oil 5AIS HhEh ^Ol ^^E|^ B ^SOil [EhS ^51 EIS:°I QIOIEh a^tJi 

IB (51)21 ffltfAIMOIQ. 491 a^UIQI (51 )S TTL eil^^ 2|^ a^EflOIEh WMOIM E9h^0h ^5^^: 31 
S^QIOIEhS S^uh^ a^EK60)lh, 491 B^HIOIEFS ^5 ITE£ilA|±Ei ^LCROil [ChEh 

^EhEllAI^EI QIOIEh^ A1 eH*IA|?|= BEHXIiEt SM ffl«aS(61)2K 49| aqQ-0|E» wB/we 
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ds&ii *isb ir^sa^ 8i«joioi& diDpSoa qjek ^i&ai?)^ s^oioie^ eh»*is(62)2k #7i 
maaixi^a m\tm #71 emaoiEt wmm&w *i§s a«jaoiE» ^u^e «q- 

B(SS)M SSSRr Mfl«l4B<fi3)ah #71 l§q&(65)2J g^S SCWfe a^«J0i4B(64)o S 01? 
CHSD. #71 S^9(65)MAI §^EJ^ DI0i~ «I6EEJ a0|ErW£(56)WI SSTBQ. 

#71 tfBBO. §#32! OOlEr B^SSfS S^B(60)(HI °|t| Hassans S 

ewboibs emomiEt eh«i^ dieSm aasifr .^ss^ioi^feosph e^AiMi a^aoia 

3I*ISS(62)LH2J 313)3011 SSEICM , H8387gQ|M(608)« gsK>| §^B(65)0|| SB 

HQ. »E»axIiE|0| ElOIEHi «S$fe £E ITaaiXI^EI ^OlSOil CrlSrOI tfOBQ. UErMX!^ 
Ei&± 0LCRDI ^EjM£l3 J913SPI0|£(6Qf).3! SI4S §T7« 01 M(604)£ BSSEIjI flZBWM 

0|M(602)2r Xil3Sg>flOIM(603)^ gg&IHE, #71 S^9-(60)2^Ei SatlOl SqCIOIEIS If 
aaiAI^Ei §M fflX|2|g(6J)(HI fflMBD. A|» #71 £E ITEfaiXI^Ei i!2 0LCROI M £ 

? M 71- EI3 #71 atSiT«OIM(60l) S $42IPilOIM(6Q4)£ gSEIJl ©SHU HI2Sif?| 01 E (602)2* 
*B3Sif;HIOIE(603)£ @S>*flHS, #71 EHxl£! COOIErS #71 «!2EH«M HSS 

©EI-SiXi^Ei LflOiEf CRI (Color Register Inform)^ S05S§r7flQiM(6O5)M *U23ES SSrOI 

ge*B(65)0B SeSQ. 

#71 XI 5 S H8SSrH0IE(«)5, 608)1 ejU^ES @£A|7!S if 2 0NMG£ iiSE Til 01 9 (Normal 
Node Bating) 4! SSAI, kifSE(§#£!2! B^CaOIErB B«l«t= EE) 9! ^SSEOE irSKSJQ^EI 

seu mekme ee e^ MaAiaoiE sejm #71 aissa *02gsa #s^e£ mbo! 



9£ a-aaiTa^Ei aoiEl- CRI~ CilO|ErbH±(56)0il tfEIH EIOJ g^b1B(55)£ fiLHSQ. 
#7| g^B(85)S S3H0I^&(64)M 2|$8 HCHSCh #7j g£|*flQI*B(64)0«A1 



5EI^ S^HCHiJS: 0OPE™ CilOIEr 7iadS: DiNflfif EIE B*Ej-cHI AI^Ei £!2:2J BTSi!2 ck<)m| feai 
StT dft2h Sej&SJ B^2r 0NON2J "rSiJSS feBSt* £!:s:7r kOr7ilOIE(609)0ii 2|M 3Ahsio|| [p. 
a WSiaQ. #71 0OPE i!S7r M »K)ra OH Oil B #71 t^e (65)*{ § ^0I D|ip QiX|E£, #71 CilOIEr 
?m&± DiNA7h "S^"0I7IU #7! EIE SaaXI£E1 4JS2J BK3£!2: ckom^ "g?^ #71 

XI8E^ #71 ^|7E2r 8TQI ^^£1™ CilOIEr a^bHEH(5l )M ^EreilAI^Ei QIOIEW ^IS^rTiLr ^OiLH7l 
fljOidSM mmfc flEg UEHLH^ E30IQ. #71 XII8EW S!7^3S 2j^0i}Ai 

mm?m %\o\^& dsfdii sjti rjgn, 21 ^chi~ 2J7 r a^ w«/we (hi ^ aaaa, 0Cp~ 

a^CHlAi 2J7rS= CASHI 2]« ^£1^ O^EI (master clock )0|H, ^WB™ #71 WB/wlioj x\<* 
S dSOIQ. #71 0fl!R, 0CP, £!£12J ^Oil 2J^B ^El^ ^LCRg sLE ^ErEtOXI^EI 

412:0111, 0DSF, 0«B6!SSJ ZE^Oii ^J^H ©«5Ei^ 412 CR0>e EIE WEr3iXI£E1 flSOID. #71 CROM 
£s7r "ftWrS ei7rl S^Gii™ XH6E2J BBSEI^ OIEHOI(50)0il 7ISCiiOIEhM S^fe 71^^3(52)2! 
SWIM EEFOIbfl^ @2E£jE^ tID. [CfErAi, &E«I*|^£1CHI MSS OlOIEfe #^tHa(55)l SM 21 
¥5 MBD. 

X89E^ #71 H7E2J §^d^4:EM63)2i g^fijeji!^£! itSE 7ilOID>J^ 0 NMGg ^1^ 
Sl^M UErLHz: ESOID. #71 0HMGSI- M2HAI EfOlE S!0IIOI«aS 0FLW EIE WErSilAI^Ei 
CR0M2I fca«WI »aSD. OEW, #71 37H2J aisiS Of^orU7r 'ol-0r , S °-^EiM£l3 #71 0NM6 
ais^ -SK3I"S «s?aQ. CMJAI #71 Xil7E(HIA1 HaaXI^EISl LIIOIEF CRI7r Xil2g^e #§h01 HOI 
EfBi^r(56)0il a 71 SjLf. 

##t> HfSr gTOI B &-SDil [l>E Cl^^ QUOIEr ^^Bli£l(HIA1 ^EfEilAI^EIOII *ISS! L1IOIEr7f 

MEEI1 Oi&ilOl^ Sg£l~ §S a ^^bfiiil^ S^l~ 3S7r ^ CilOIErfcH^M OiSorOI 01 ^01 XI 
E^ LilOIErBI^^TjlCHI CCFS SSSjSJ §7rM »WHl* ^EraiX|^E12J CilOIErg 2I¥S SOI 

LH7I «tt fflOJt|E7KaWBX|^§§# »7| SQ. 

s^tr i 

7ia^e(52)g sftm a^aoiEfs irorsoi ws*hm ^m^&(s*m mm »ss moieu g^e r 

5 DUSEIl 0lffllQ|(BD)2fV#7l 7IS^(52) 3! ^§4=9(54)011 SSS^EIOI Cil0|Er§^^ Q\E^\~ 
aO|EWI4:(5B)2f/a««-B(60)OI CilOIEr 0M0i« BTOrgO) gg«ISS -g*WD) »qS"(65)0| 

#71 QIIOIErtti^(56)0fl.S^S B^bHffl(51)2K #71 CHOI ErfcH^ (56)1 mtm CHOI Erg ^OrlOl 2|^E\ 
g^or^ S^Biffl(55)W ^ai«H», S^EKJIM 7IS S! MEHAIEF0IM7l^g 7rAI~ ^131 QBOII 2i\ 
CHAI, #71 CilOIEr gj^tHIH (51 21^ a^CilOIErM SfOrgOj a^CilOIEfg §«Sfe ^^3(60)2^/' 
#7f S^CilOIErg a^CIOIEr E«7:|f|^(62)g 71^1 CilOIErtH^(56)CHJ S^S g^B(65WI Xfl 

sssh; Aisoii aoiEiCH #7i a^ciioi&i eo«(HAi mmm «s«hdi «2§s§ weroi # 

71 «q 9(65)01 S^EI^ ^E«AI^Ei(61)£K ^AjEHAj^Oij ^Jm® #7! XiMS^2r X1I2S^M #S 
#71 §S?9 (65)011 S^AI7l™ ai eh 4:^(63 )'Hh #71 g^B(65)2J MO\G\~ W 

qfllOid^l ^AI7l^ «qaCH*S-(64)SS OI^CHgg m^ZS. ZVE PB. 

2 

^CHAi, #71 mm$m#&y\ eE^IAI^EI CilOIEr ^mV&W g^EFOlE »0li!S S geHAIEr 
01 M SI0ld2:2j feEI&2g s*o5EIQ, #71 g^fll0ii!S:7r «K)| °JjEI«l UHOil #71 X||22^7r g^B 
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« S^UM 1925 Sfe PIS. 
§^ 3 

JamOfl SiOJAI. #71 ge?*0Oi4^EK64)£ #71 BflSEJM OtSflOI(50)(Hl 0101PM 7ISSK7I SIST iJSOil 
I-flCHEICH #71 gqEK65)s ^SAIHs H§£S ofiz SftSS QB. 

S^t? 4 

JilfHHl 2ACHAI, #71 £>qB(60)S EIEI1M12J 21^ S^QIOIEU ^2£±ai«°l a^QOI&S §^ 
*m Sfe S^SM PIS. 
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